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in muscular dystrophy, 452 
2-Amino-adenylate kinase 
in yeast, 532 
Aminoazotoluene 
carcinogenic activity of, 
347-48 
p-Aminobenzoic acid 
antagonists of, 503-6 
mode of action of, 518 
formation of 
coenzyme A and biotin 
in, 279 
growth of cartilaginous 
tibia and, 268 
pantothenic acid synthesis 
and, 279 
6-Aminolevulinic acid 
in porphyrin synthesis, 
199-200 
synthesis of, 199 
Amino nitrogen 
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excretion of, 449-52 
Aminopterin 
as folic acid antagonist, 
265, 504-5 
inhibition of citrovorum 
factor formation by, 
262 
inhibition of histidine syn- 
thesis by, 505-6 
as metabolic inhibitor 
thymidine and, 506-7 
in tumor therapy, 506 
8-Amylase 
action of, 90 
Amylopectin 
enzymatic studies on, 89- 
91 
methylation of, 91 
molecular weight of, 91 
serological activity of, 85 
structural characteriza- 
tion of, 89 
Amylose 
configuration of, 91 
degradation of, 90-91 
Z-enzyme on, 90 
in starch, 91 
Anemia 
in animals 
vitamin Bi2 and, 256 
copper metabolism and, 
467-68 
intrinsic factor and, 250- 
53 


therapy of, 253-55 
treatment of 
folic acid and vitamin 
By2 in, 263-64 
Antagonists 
metabolism of, 515-17 
mode of action of, 517-20 
normal metabolites as, 
510-11 
review of, 501-26 
Antibiotics 
amino acid structure of, 
186 
on animal growth, 307, 
324-25 
in animal nutrition, 256- 
57 


chemistry of, 195-96 
in nutrition, 333-34 
on utilization of nonprotein 
nitrogen, 327 
Antibodies 
properties of, 179 
Antimetabolites 
review of, 501-26 
Antipathins 
amino acid composition 
of, 485 
Antithyroxine substances 
action of, 494-95 
Antivitamin D 
action of, 234 
Apurinic acid 
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from calf thymus, 117 
formation of, 120 
properties of, 117 
Apyrases 
action of, 552-58 
Arabinose 
in cellulose, 86 
chromatography of, 80 
from ribulose, 154 
separation of, 80 
Arabitylflavin 
inhibition of riboflavin 
phosphorylation by, 513 
Araboascorbic acid 
formation of, 304-5 
properties of, 305 
Arachidonic acid 
occurrence of, 230-31 
Arginine 
biosynthesis of, 201 
Arginosuccinase 
action of, 201 
preparation of, 201 
Argininosuccinic acid 
formation of, 201 
Arteriosclerosis 
nutritional aspects of, 328- 
29 
Ascorbic acid 
adrenal 
adrenocorticotropin 
assay and, 405-7 
corticotropins on, 419-23 
biosynthesis of, 166-67, 
301-7 
chloretone and, 302-3 
chromatography of, 81 
deficiency of 
on vasoexcitor material, 
306 
determination of, 307 
on 17-ketosteroid forma- 
tion 306 
on oxidases, 307 
pantothenic acid sparing 
action of, 305 
on sterol metabolism, 306 
thiamine sparing action 
of, 285-86 
in tumors, 367 
vitamin Bj2 requirements 
and, 305 
in wound healing, 305-6 
Aspartic acid 
cysteic acid inhibition of, 


synthesis of C!4 labeled, 
203 


8-Aspartyl phosphate 
formation of, 536 
Astaxanthin 
occurrence of, 218-19 
Atherosclerosis 
nutritional aspects of, 
328-30 
Aureomycin 
in animal feeds, 324-25 


on atherosclerosis, 329- 
30 
in nutrition, 333-34 
Auxins 
inhibitors of 
kinetic studies on, 518 
Azo dyes 
carcinogenic action of, 
347-48 
protein binding and, 348 
8-Azoguanine 
metabolism of, 516 
tumor therapy and, 516 


Bacitracin 
amino acid analysis of, 
195-96 
chemistry of, 195-96 
Bacteria 
citric acid cycle in, 
145-48 
new growth factors for, 
308-10 
Bacteriophage 
desoxyribonucleic acids 
of, 105 
nucleic acids of, 111 
review of, 180 
Benzpyrene 
carcinogenic action of, 349 
metabolism of, 354 
Betaine aldehyde 
dehy: nase, 23 
Biological ox.dations 
studies on, 17-54 
Bioluminescence 
* inetriphosphate and, 
542-43 
mechanism of, 289 
Biotin 
assays for, 267 
bacterial utilization of, 
268 
biosynthesis of, 268 
deficiency symptoms of, 
267 
Blood 
anticoagulants 
chondroitin sulfuric acid, 
94 





heparin, 94 
coagulation of, 198-99 
anticoagulants, 235 

vitamin K and, 235 
ergothioneine of 
origin of, 325-26 
essential fatty acids in, 
231 


exopeptidases of, 73 
iron metabolism and, 465- 


66 
potassium level of 
adrenaline on, 463 
proteins of, 179 
proteolytic enzymes of, 66 








tocopherol levels of, 223-24 
in infants, 224 
muscle dystrophy and, 332 


Bone 
calcium deposition in, 460- 
61 


tumors of, 346 
vitamin A and, 221-22 
alkaline phosphatase and, 
222 


Brain 
purine nucleoside phos- 
phorylase in, 560 
tumors of 
enzyme activity in, 366 
5-Bromouracil 
growth inhibition by 
kinetic studies on, 517 
metabolism of, 515-16 
Butyric acid 
oxidation of, 128 
Butyryl coenzyme dehydro- 
genase 
prosthetic group of, 130 
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Calcium 
in animal nutrition, 460-62 
in blood clotting, 199 
bone deposition and, 460-61 
dietary 
availability of, 461-62 
labeled 
metabolic studies involv- 
ing, 460-62 
metabolism of, 
milk production and, 460 
on trypsin activity, 64-65 
Canavaninosuccinic acid 
preparation of, 201 
Cancer 
biochemistry of, 345-80 
induction of 
mechansim of, 369-70 
water balance and, 369 
see also Tumors; Carcino- 
genesis; Carcinogenic 
agents 
Carbohydrates 
amino acid derivatives of, 
204 
amylose, 89-91 
cellulose, 86-87 
chemistry of, 79-98 
chromatography of, 79-82 
consumption of 
by grazing animals, 319- 
20 


electrophoretic separation 
of, 79-80 

fructans, 88-89 

glycogen, 89-91 

gums and mucilages, 87-88 

interconversion of sugars, 
164-68 

metabolism of, 125-76 
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in leukocytes, 364 
new aspects of, 152-59 
reviews of, 168-69 
vitamin By9 and, 258 
poly harides, 92-94 
nutrition and, 319-21 
oligosaccharides, 82-83 
oxidation of, 81-82 
polysaccharides, 83-94 
preparation of, 80 
see also specific substances 
Carbon dioxide 
fixation of, 167 
Carbonic anhydrase 
inhibition of 
by sulfonamides, 514 
Carboxypeptidase 
action of, 71, 186-88 
Carcinogenesis 
biochemistry of, 345-60 
carcinogenic agents, 347- 
53 


cocarcinogenesis and, 346- 
47 





cortisone on, 356 

effect of protein on, 358 

factors affecting lung, 352- 
53 


factors that affect, 355-58 
nutrition and, 357-58 
Carcinogenic agents 
acetylaminofluorene, 348- 
49 


azo compounds, 347-48 

electronic structure essen- 
tial for, 346 

on enzymes, 358-60 

on enzymes of liver, 359 

hormones as, 350-51 

hydrocarbons, 349 

interaction with tissue com- 
ponents, 354-55 

metabolism of, 353-54 

nitrogen mustards and ir- 
radiation, 349-50 

on tissue components, 358- 
60 


Carotene 
chemistry of, 215-16 
stability of, 216 


biogenesis of, 218 
isolation of, 218 
occurrence of, 218-19 
from squalene, 216 
synthetic chemistry of, 216 
Cartilage 
93-94 
Casein 





harides of, 


terminal amino acids of, 187 


Catalase 
action of, 39-41, 197 
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by tumor extracts, 361 
isolation of, 191 
of liver 
effect of tumors on, 368 
yeast, 41 
Cathepsin 
inhibition of, 60 
of stomach mucosa, 64 
Cathepsin C 
polymerization of depeptides 
and, 70-71 
Cattle 
measurement of dry matter 
intake of, 319-20 
Cellobiose 
isolation of, 83 
Cellulose 
oxidation of, 81-82, 87 
pentoses in, 86 
relation to hemicelluloses, 
86 
structure of, 87 
Chloramphenicol 
as metabolic antagonist, 519 
Chloretone 
ascorbic acid metabolism 
and, 301-3 
Chlorophyll 
as a biological deodorant, 338 
Chlorotetracycline 
as riboflavin antagonist, 
509 


Cholesterol 
atherosclerosis 
aureomycin and, 329-30 
biosynthesis of, 142-45, 330 
effect of dietary choles- 
terol on, 144 
by rat liver slices, 142-45 
cholesterolemia and, 329-30 
coronary disease and, 329 
serum levels of, 329 
synthesis of 
coenzyme A and, 279 
Choline 
biosynthesis of, 266-67 
cobalamin sparing action on, 
331 


conversion of 
to methylamine, 266 
deficiency of 
on reproduction, 334-35 
determination of, 266 
fatty acid oxidation and, 266 
fatty liver formation and, 
266, 330-32 
intestinal absorption of, 266 
oxidation of, 23 
from phospholipids, 266 
phosphorylation of, 551 
synthesis of 
vitamin Bj2 and, 259 
Choline kinase 
purification of, 551 
Choline oxidase 
assay of, 267 
inhibition of 
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by ethionine, 267 
occurrence of, 267 
Cholinesterase 
in brain tumors, 366 
inhibition of, 513 
in muscle, 384-85 
of myocardium, 387 
Chondroitin 
electrophoretic separation 
of, 79-80 
Chondroitin sulfuric acid 
as a blood anticoagulant, 94 
structure of, 93 
Chondrosamine 
structure of, 94 
Chondrosine 
structure of, 93-94 
Chrom: 
of proteins, 192-93 
Chymotrypsinogen-a@ 
chromatography of crystal- 
line, 64 
conversion of 
to chymotrypsin-a, 60 
Chymotrypsin 
activation of, 60-63 
complexes of 
thermodynamic studies on, 
60 


determination of, 66 
hydrolysis of 
O-phosphory] serine from, 
185 


inhibition of, 55-57 
polymeric glycine chain 
addition to, 62 
structure of, 60-63 
Chymotrypsin-a 
inactivation of, 56 
kinetic studies on, 59-60 
Citric acid 
in animal nutrition, 320 
enzymatic formation of, 130 
fermentation of, 148 
Citric acid cycle 
citrate oxidation factor and, 
147-48 
occurrence in microorgan- 
isms, 145-48 
studies on, 147-50 
thermodynamic data on, 
149-50 
in tumor tissues, 363-65 
Citrodemolase 
action of, 148 
Citrovorum factor 
antagonists of, 265 
determination of, 262 
effect on leukemia, 367 
formate incorporation into 
nucleic acids and, 265 
formation of 
from folic acid, 262 
inhibition of, 262 
see also Folinic acid 
Citrulline 
conversion of 
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to ornithine, 541 

Clinical biochemistry 

review of, 437-58 
Clupein 

peptides from, 188 
Cobalamin 

lipotropic activity of, 331 

Sparing action on choline, 

331 


Cobalt 
in animal nutrition, 469-71 
deficiency of, 260, 470 
metabolism of, 459, 469-71 
toxic effects of, 470-71 
Cocarcinogenesis 
croton oil and, 346-47 
studies on, 346-47 
Coenzyme 
in decarboxylation of mal- 
onate, 276 
Coenzyme A 
acetaldehyde oxidation and, 
139-40 
acetoacetate formation and, 
131 


acyl derivatives of 
synthesis of, 276-77 
adrenal cortex function and, 
279 


aldehyde oxidation and, 24-25 


alloxan inactivation of, 280 

biochemistry of, 280 

in biological oxidations, 
150-52 

biosynthesis of 

kinases in, 552 

biosynthesis of fats and, 276 

biosynthesis of phospho- 
lipids and, 276 

ergosterol synthesis and, 
234 


esterification of acetate 
and, 127-29 

fatty acid oxidation and, 29- 
32, 126-32 

in fatty acid synthesis, 140- 
41 


function of, 276-80 

imidiazole acetylation and, 
536 

a-ketoglutarate oxidation 
and, 138 

from pantetheine-4' -phos- 
phate, 277 

precursors of 

biological activity of, 277- 

80 


pyruvate metabolism and, 
132-39 

pyruvic acid oxidation and, 
32-35 

relation of vitamin Bio to, 
259 


sterol synthesis, 141-42 

structure of, 277 

in succinate oxidation, 148- 
49 


in tissues 
thyroxine and, 279 
transphorase, 129 
Coenzyme A esters 
dehydrogenation of, 130-31 
hydration of, 130 
Coenzyme III 
action of, 24 
Collagen 
acetylation of, 184-85 
amino acids in, 197-98 
structure of, 179 
studies on, 197-98 
N-terminal residues of, 
198 
Copper 
bone formation and, 467 
deficiency of 
anemia and, 467-68 
melanin formation and, 467 
metabolism of, 459, 466-68 
hepato-lenticular degener- 
ation and, 451-52 
in ruminant nutrition, 466- 
68 


Coprogen 
erythropoietic activity of, 
256 


as growth factor, 308 
Corticosterone 
secretion of, 423-26 
species differences in, 
423-24 
Corticotropin 
see Adrenocorticotropin 
Corticotropin A 
amino acid composition of, 
412-17 
biological activity of, 410- 
11 


tyrosinase inactivation of, 
415 


conversion of 
to corticotropin B, 415 
inactivation of 
in tissues, 416-17 
isolation and properties of, 
194-95 
pepsin on, 195 
physical studies on, 411 
potency of, 413 
preparation of, 410-11 
N-terminal groups of, 413- 
15 
N-terminal sequence of, 195 
Corticotropin B 
amino acid composition of, 
411-13 
inactivation of 
in tissues, 416-17 
isolation and properties of, 
194-95 
preparation of, 408-10 
N-terminal amino acids of, 
412 
Cortisone 
on carcinogenesis, 356 
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electrolyte balance and, 
439-40 
protein synthesis and, 323 
on tumor transplantation, 
356 
Creatine 
excretion of 
effect of tumors on, 369 
phosphorylation of, 532-33 
Creatine kinase 
actin binding of, 533-34 
action of, 533-34 
Creatine phosphokinase 
action of, 534 
from muscle, 383 
Creatine phosphorylase 
fatty acid oxidation and, 
127-28 
Croton oil 
as a cocarcinogenic agent, 
346-47 
Cyanocobalamin 
chemistry of, 245-49 
see also Vitamin Byo 
Cysteine 
reaction with thiamine, 281- 
83 


Cysteine sulfinic acid 
oxidation of, 24 
Cystine 
on wound healing, 325 
Cystine-lysinuria 
clinical aspects of, 450-51 
Cystinuria 
clinical aspects of, 450 
Cytidine 
cyclic phosphates of, 108 
Cytidylic acids 
deamination of, 109 
isomeric forms of, 109 
Cytochrome-: 
spectral characteristics of, 
42-43 
Cytochrome-c 
preparation of, 43 
Cytochrome-c reductase 
action of, 42 
preparation of, 36 
Cytochrome oxidase 
inhibitors of, 41 
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Dehalogenase 
action of, 489-90 
11-D hyd. ocorti terone 


in human plasma, 424 








of wheat germ, 22 
aldehyde, 24-25 
betaine aldehyde, 23 
of — acid oxidation, 28- 
3 


formic, 17-18 
glyceraldehyde phosphate, 
2. 


SUBJECT INDEX 


glutathione in, 25 

glycerol, 21-23 

lactic acid, 22-24 

liver alcohol, 21 

of pyrimidine biosynthesis, 

24 

yeast alcohol, 20-21 
38-ol-Dehydrogenase 

in adrenal carcinomas, 366 


+o 
ycor ‘one 


on sodium metabolism, 463- 





64 
4-Desoxypyridoxine 
as pyridoxine antagonist, 
508-9 
on tyrosine decarboxylase, 
512-13 
Desoxyribonuclease 
action of, 112, 119-20 
activity of 
in lymphoma, 366 
in desoxyribonucleic acid 
preparations, 103 
of Group A streptococcus 
inhibition of, 120 
kinetics of, 119 
in studying desoxyribo- 
nucleic acid composition, 
106 
Desoxyribonucleic acids 
absorption spectra of, 106 
apurinic acid of, 117 
properties of, 117 
from bacteriophage T2, 105 
components of, 111-12 
composition of, 104-6 
desoxyribonuclease on, 119- 
20 





formate incorporation into, 
265 
aminopterin on, 265 
citrovorum factor and, 
265 
inhomogeneity of, 103-4 
of lymphoma, 106 
metabolism of 
in tumors, 362-63 





P ase 
activity of, 103 

preparation of, 103-4 

quantitative estimation of, 
106 

structural studies on, 116- 
17 


structure of, 117-19 
transforming activity and, 
105 


see also Nucleic Acids 
Desoxyribonucleoproteins 
preparation and properties 
of, 104 
D yrib wr 
preparation of, 111-12 
from thymus, 111 
Desoxyribonucleotides 
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chemistry of, 111 
isolation of, 111 
Diabetes 
Sugar tolerance and, 320 
Diacetyl 


metabolism of, 138-39 
Diadenosine-5' -pyrophosphate 
synthesis of, 575 
2,6-Diamino purine 
as adenine antagonist, 507 
Diaphragm 
metabolism of, 382-83 
insulin effect on, 382-83 
Dibenzanthracene 
carcinogenic action of, 349 
metabclism of, 354-55 
Diethylstilbesterol 
kidney tumor formation and, 
350-51 
2-4-Diidohistidine 
occurrence of, 482 
Diisopropylfluorophosphate 
on chymotrypsin, 55-57 
as protein reagent, 185-86 
on trypsin, 55-57 
4-Dimethylami b 
binding of 
by liver proteins, 354-55 
carcinogenic activity of, 
347-48 
metabolism of, 353-54 
Dimethylethanolamine 
choline biosynthesis and, 
266 





Dinitrofluorobenzene 
as protein reagent, 178 
Dinitrophenol 
activity and, 46-48 
on oxidative phosphoryla- 
tions, 46-48 
Dinucleotides 
chromatographic isolation 
of, 110-11 
Diphosphoropyridine-cyto- 
chrome-c-reductase 
activity of 
in tumor tissues, 363-64 
Diphosphopyridine cytochrome 
reductase 
preparation of, 36-37 
Diph osphopyridine nucleo- 
tide 





acetyl formation, 130-31 
action of, 20-24 
bioluminescence and, 289 
dehydrogenase action and, 
19-20 
E,' of, 18-19 
glyceraldehyde phosphate 
dehydrogenase and, 25- 
28 
inhibition of 
by isonicotinic acid hy- 
drazide, 21 
oxidation of, 20 
phosphorylation of, 551-52 
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in pyruvate oxidation, 132- 


transglycosidase, 562-63 
Diuridine-5'-pyrophosphate 
synthesis of, 575 


E 


Elastins 
composition of, 198 
elastase on, 69 

Electrocortin 
on electrolyte balance, 425 
isolation of, 425 

Electron transport 
cytochrome and, 41-43 
flavin enzymes and, 35-39 
mechanism of, 43-48 

Electrophoresis 
paper 

of carbohydrates, 79-80 
Endopeptidases 
action of 
on proteins and peptides, 
67-60 
on synthetic substrates, 
66-67 
activation of, 60-63 
inhibition of 
by organic phosphates, 
55-57 
preparation of, 63-66 
properties of, 63-66 
structures of, 60-63 

Enzymes 

as acceptors of anhydride 
groups, 528-30 

of acetaldehyde oxidation, 

139-40 


A, Anh, hat 





553-58 
biosynthesis of adrenal 
cortical hormones, 427- 
29 
of biosynthesis of thyroid 
hormones, 487-90 
of blood coagulation, 198-99 
choline oxidase, 23 
of citric acid cycle, 145-50 
thermodynamic studies 
on, 150 
coenzyme A, 276-80 
dehydrogenases, 20-24 
desoxyribonuclease, 119- 
20 
effect of carcinogenic 
agents on, 358-60 
electron transport and, 41- 
48 
endopeptidases 
activation of, 60-63 
structure of, 60-63 
exopeptidases, 71-73 
of fatty acid oxidation, 28- 
32, 126-32 
of fatty acid synthesis, 140- 
41 
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formation of 
amino acid antagonists on, 
501-3 
hydroxy! kinases, 547-48 
inhibitors of, 511-15 
mode of action of, 517-20 
interconversion of sugars 
and, 164-68 
of a-ketoglutaric acid ox- 
idation, 34-35 
of labile methyl group syn- 
thesis, 258-59 
of liver 
effect of carcinogenic 
agents on, 358-60 
mechanism of action of, 
178 
metallo-flavin, 36-39 
of muscle 
high-energy phosphate 
metabolism and, 383 
of muscle metabolism, 382- 
83 


nitrate reductase, 37 
nonoxidative, 527-86 
nonproteolytic, 527-86 
of normal tissues 
effect of tumors on, 368 
nucleotidyl transferases 
oxidative, 17-54 
protein deficiency on, 323 
tumor metabolism and, 
363-66 
of oxidation of hydroxy 
acids, 38-39 
oxidative metabolism of 
glucose, 152-59 
peptide bond synthesis and, 
70-71 
of peptide synthesis, 182 
phosphatases, 565-71 
phosphoryl 
formation of, 537-39 
phosphorylases, 558-65 
of phosphorylation, 43-48 
mechanism of, 527-30 
proteolytic, 55-78 
classification of, 60 
inhibition of, 55-60 
of stomach mucosa, 64 
pyridine nucleotides and, 
20-24 
of pyrimidine biosynthe- 
sis, 24 
of pyruvic acid oxidation, 
32-35, 132-39 


electron transport and, 

35-39 

riboflavin activated, 288- 
92 

of sterol synthesis, 141-42 

of transaminations, 295- 
300 

see also specific enzymes 


Ergosterol 
synthesis of 
coenzyme A and, 234 
Ergothioneine 
of blood 
origin of, 325-26 
Erythrocytes 
adenosinetriphosphatase 
in, 557-58 
Erythrulose phosphate 
formation of 
in tumor tissues, 366 
Estrogens 
on cancer induction, 355- 
57 
corticotropic activity of, 
406 
tumor formation and, 350- 
51 
Ethanol 
acetylation of, 151 
Ethioning 
carbon!‘ labeled 
metabolism of, 515 
inhibition of choline oxi- 
dase by, 267 
liver tumor formation and, 
351-52 
on tryptophan peroxidase, 
502 


Evan's blue 
carcinogenic activity of, 
348 


Exopeptidases 
of blood, 73 
kinetics of, 73 
studies on, 71-73 


F 


Fats 
absorption of 
magnesium on, 465 
capillary resistance and, 
327-28 


metabolism of 
historical development 
of, 9-16 
nutrition and, 327-30 
oxidation of 
a-tocopherol inhibition 
of, 216 
Fatty acids 
desaturation of, 129-30 
enzymatic synthesis of, 
140-41 
essential 
autooxidation of, 231 
bioassay of, 231 
deficiency effects of, 231- 
32 


metabolic interrelation- 
ships of, 232-33 

occurrence of, 230-31 

see also Linoleic acid; 
Linolenic acid; Aracht- 
donic acid; and 
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Vitamin F 
higher 
acyl coenzyme A com- 
pounds of, 536 
metabolism of 


hat 





and, 536 
in tumor tissues, 365-66 
vitamin Bg and, 299 
Neurospora growth and, 
233 
oxidation of, 28-32 
choline and, 266 
coenzyme A and, 29-32, 
276-80 
B-oxidation of, 126-32 
coenzyme A and, 126-32 
synthesis of 
factors influencing, 142- 
45 


in tumor metabolism, 367 
vitamin Bg deficiency on, 
328 
see also specific fatty 
acids 
Ferrichrome 
assay for, 308 
as growth factor, 308 
Fibrin 
terminal amino acids of, 
198 
Fibrinogen 
conversion of, 67 
Fibrinolysin 
formation of 
proteolytic enzymes and, 
69 


Fibroin 
proteolytic enzymes on, 
68 


Ficin 
transamidation and, 70 
transpeptidation and, 70 
F lavinadeninedinucleotide 
metallo enzymes and, 289- 
90 





preparation of, 38 
synthesis of, 38 
F lavoproteins 
electron transport and, 
35-39 
metal complexes, 36-39 
Fluorine 
animal nutrition and, 471- 
72 
metabolism of, 471-72 
toxicity of, 471-72 
Fluoroacetate 
metabolism of, 515 
Folic acid 
in amino acid metabolism, 
264-65 
antagonists of, 265, 503-6 
biochemistry of, 264-65 
chemistry of, 261 
conversion to citrovorum 
factor 
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aminopterin inhibition 
of, 262, 504-5 
deficiency of 
anemia formation and, 
264 
determination of, 262 
excretion of 
in diseases, 263 
function of 
lipoic acid and, 288 
histidine synthesis and, 
505-6 


one-carbon metabolism 
and, 258 
in transmethylations, 264 
in treatment of anemia, 
263-64 
Folinic acid 
chemistry of, 261 
see also Citrovorum 
factor 
Formaldehyde 
oxidation of, 154 
a-Formamidino-glutaric 
acid 
isolation of, 201 
Formic acid 
biosynthesis of, 17-18 
hydrogenylase system of, 
17-18 
Fructans 
enzymatic synthesis of, 
88-89 
of plants, 89 
Fructose 
chromatography of, 80-81 
in fructans, 89 
from glucose, 164-65 
tolerance 
in diabetes, 320 
Fructose-6-phosphate 
aldolase on, 572 
phosphorylation of, 550 
from sedoheptulose, 154 
Fumarase 
thermodynamic studies on, 
150 
Fumaric hydrogenase 
action of, 37 


G 


Galactans 
isolation of, 92 
structure of, 92 
Galactoflavin 
riboflavin inhibition by, 
292 
Galactokinase 
action of, 549-50 
Galactosamine 
determination of, 80 
phosphorylation of, 550 
separation of, 80 
Galactose 
ascorbic acid biosynthe- 
sis and, 302-7 
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separation of, 80 
Galactosemia 
aminoaciduria and, 452 
Galactose-1-phosphate 
conversion of 
to glucose phosphate, 546 
Gentiobiose 
formation 
by reversion, 90 
y-Globulin 
N-terminal amino acids 
of, 187-88 
N-terminal groups of 
in myeloma patients, 368 
Gluconeogenesis 
in diabetes, 163 
Gluconic acid 
from glucose, 167 
Glucosamine 
chromatography of, 80 
determination of, 184 
from glucose, 165 
Glucosamine phosphate 
biosynthesis of, 573-74 
Glucose 
absorption of 
insulin on, 161-62 
ascorbic acid from, 166-67 
ascorbic acid synthesis 
from, 302-7 
chromatography of, 80-81 
determination of, 81 
effects of heat on, 80 
gluconic acid from, 167 
glucosamine from, 165 
glucuronic acid from, 165- 
66 


glycolysis of 
in animal tissues, 162- 
64 
intestinal absorption of, 
161-62 
kojic acid from, 167 
metabolic transformations 
of, 164-68 
metabolism of 
adrenal hormones on, 160 
oxidation of 
in animal tissues, 159-64 
via hexosephosphate 
shunt, 155-59 
hormonal effects on, 
159-61 
insulin on, 159-62 
by rat diaphragm, 159- 
62 


oxidative metabolism of, 
152-59 

phenylalanine from, 167- 
68 


phosphorylation of, 532-33 
respiration of 
in animal tissues, 162-64 
tolerance 
in diabetes, 320 
tyrosine from, 167-68 
Glucose -1-phosphate 
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alkaline phosphatase on 
mode of action of, 528 


anal ¢ 
ase on, 





564 
Glucuronic acid 
from glucose, 165-66 
separation of, 80 
synthesis of, 546-47 
Glutamic acid 
antagonists of, 511-12 
kinetic studies on, 518 
metabolic inhibitors of, 502 
transamination and, 297- 
300 
D-Glutamic acid 
natural poly forms of, 196 
Glutaminase 
inhibitors of, 512 
Glutamine 
antagonist of, 518 
enzymatic synthesis of, 
538-39 
Glutamohydroxamic acid 
synthesis of 
inhibition of, 511-12 
Glutathione 
biosynthesis of, 259, 537-38 
enzymatic cleavage of, 73 
in glyceraldehyde phos- 
phate dehydrogenase, 25 
metabolic functions of, 180 
in red blood cells 
methionine on, 326 
Glyceraldehyde 
phosphorylation of, 550 
Glyceraldehyde phosphate 
dehydrogenase, 25-28 
binding of diphosphopyri- 
dine nucleotide by, 25 
Glyceraldehyde-3-phosphate 
formation of 
thiamine and, 285 
Glyceraldehyde-3-phosphate 


dehydrogenase 
inhibition of, 513 
Glycerol 
dehydrogenase, 21-22 
Glycer ph ph yl halt 
of vesicular glands, 571 
Glycine 
acetylation of, 276 
biosynthesis of, 266-67 
condensation with succin- 
ate, 149 
conversion to serine 
folic acid and, 264-65 
enzymatic synthesis of, 148 
metabolism of 





enzymatic formation of, 
571-72 
Gly 


cogen 
enzymatic studies on, 89- 
91 
metabolism 
insulin on, 160-62 
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of muscle, 381 
serological activity of, 85 
structural characteriza- 
tion of, 89 
Glycogenolytic factor 
crystallization of, 196-97 
Glycolic acid oxidase 
action of, 39 
prosthetic group of, 39 
Glycolysis 
in muscle tissue, 382 
in tumor tissues, 363-65 
Glycosyl-phosphate trans- 
ferases 
review of, 558-65 
S-Glycylthiophenol 
synthesis of, 182 
Glyoxylic acid 
oxidation of, 23-24 
Gonadotropin 
pituitary 
vitamin Bg on, 299 
Growth factors 
studies on, 336-38 
Growth hormone 
pituitary 
adrenal weight mainten- 
ance and, 422 
Guanase 
inhibition of, 513 
Guanidinobutyric acid 
in marine invertebrates, 
200 
Guanidinotaurine 
natural oceurrence of, 
201-2 
Guanine 
antagonists of, 516 
Guanosine 
cyclic phosphates of, 108 
Gums 
characterization of, 88 
methylation of, 88 
from plants, 87-88 
structures of, 87-88 


Heart 
muscle of 
metabolic studies on, 
385-87 
Hemicelluloses 
cellulose relation to, 86 
extraction of, 83-86 
structural characteriza- 
tion of, 85-86 
Hemoglobin 
chemical properties of, 197 
isolation of, 191 
Heparin 
antocoagulant action of, 
94 


on bacterial absorption of 
vitamin By9, 251 

electrophoretic separation 
of, 79-80 


structure of, 94 
Hexokinase 

activator, 382 
activity of 

in heart muscle, 387 
from brain 

properties of, 549 
effect of diet on, 548-49 
in muscle, 382 
phosphate donors and, 548- 

49 


studies on, 548-49 
Hexoses 
colorimetric estimation 
of, 320 
Histidine 
synthesis of 
folic acid and, 505-6 
inhibitors of, 505-6 
synthesis of C14 labeled, 
203 


Holocellulose 
delignification of, 84 
extraction of, 85 

Hormones 
adrenal, 405-36 
of adrenal cortex, 423-29 

biosynthesis of, 427-29 
on cancer induction, 355-57 
as carcinogenic agents, 

350-51 
on glucose metabolism, 
159-62 
lipogenesis and, 142-45 
pituitary, 405-36 
of posterior pituitary 

synthesis of, 180 
of thyroid gland, 481-500 

biosynthesis of, 487-90 

metabolism of, 492-94 

secretion of, 490-92 
see also specific hormones 

Hyaluronic acid 
determination of, 92-93 
electrophoretic separation 

of, 79-80 
isolation of, 92-93 
protein complex with, 93 
structural studies on, 93- 


94 
17-Hydrocorticosterone 
estimation of 
Porter-Silber reaction 
for, 424 
plasma level of, 424 
Hydrocortisone 
electrolyte balance and, 
439-40 
Hydrogenase 
action of, 17-18 
17-Hydroxycorticosterone 
secretion of, 423-24 
Hydroxykynurenine phosphate 
structure of, 291-92 
3-Hydroxykynurenine 
from kynurenine 
riboflavin and, 291 


Hydroxyl kinases 

action of, 547-48 
Hydroxylysine 

natural occurrence of, 201 
5-Hydroxymethylcytosine 

isolation of, 111 
Hydroxyproline 

determination of, 184 
5-Hydroxytryptophan 

synthesis of, 200 

in venom, 200 
Hyperglycemic factor 

crystallization of, 196-97 

as a nucleoprotein, 197 
Hypophysectomy 

on carcinogenesis, 356 
Hypoxanthine 

antagonists of, 507 


I 


Imidazole 
acetylation of, 151, 536 
Imadazole acetylase 
action of, 151 
Iminodipeptidase 
purification of, 72-73 
Inosinediphosphate 
action of, 381 
I i triph ph tase 
action of, 553-54 








hexokinase action and, 
548-52 

phosphopyruvate formation 
and, 539-42 

in phosphorylation reactions, 
532-33 

transphosphorylations and, 
381 


Inosinic acid 

from hypoxanthine, 561 
Inositol 

chromatography of, 81 
Insects 

tumors in, 352 
Insulin 

amino acid composition of, 

183 


cellular permeability and, 
161-62 
chromatography of, 192-93 
degradation of, 189 
on diaphragm metabolism, 
382-83 
on glucose metabolism, 
159-62 
hyperglycemic factor of, 
196-97 
structure of, 179 
Intermediary metabolism 
reviews of, 168-69 
Intermedin 
from adrenocorticotropin, 
418-19 
Intestine 
alkaline phosphatase of, 
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565 
Intrinsic factor 
anemia and, 150-53 
combination with vitamin 
By2, 250-53 
fractionation of, 251-53 
ionophoresis of, 253 
preparation of, 252 
studies on, 250-53 
Inulin 
structural studies on, 89 
Inulobiose 
preparation of, 83 
lodine 
deficiency of, 337 
tumor formation and, 337 
tumors of thyroid and 
pituitary from, 351, 357- 
58 
excretion of, 446-47 
liver accumulation of, 492- 
93 
metabolism of, 481-500 
plasma, 487 
radioactive 
in diagnosis of thyroid 
dysfunction, 444-49 
lodoproteins 
natural and artificial, 483- 
84 


Todothyronine 
formation of, 486-87 
Tron 
absorption of 
effect of diet on, 466 
pyridoxine deficiency on, 
466 
deposition of 
factors affecting, 466 
metabolism of, 465-66 
Isomerases 
action of, 572-73 
Isonicotinic acid hydrazide 
diphos idine nucleo- 
tidase inhibition by, 563 
diphosphopyridine nucleo- 
tide inhibition by, 21 


Kestose 
isolation of, 82 
a-Ketoglutaric acid 
oxidation of, 19, 32-35, 138 
lipoic acid and, 287-88 
P:O ratios in, 44 
17-Ketosteroids 
excretion of, 425-26 
corticotropin and, 423 
formation of 
ascorbic acid on, 306 
Kidney 
excretion of iodine, 446-47 
renal disorders 
potassium and, 441-44 
tumor induction in, 350 
Kinases 
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reversible, 531-33 
Kojic acid 

from glucose, 167 
Kynureinase 

action of, 290-91 

purification of, 291 


L 


Lactation 
nutritional aspects of, 334- 
36 


Lactic acid 
enzymatic oxidation of, 
20-24 
formation of 
in tumors, 364-65 
metabolism of, 163-64 
B-Lactoglobulin 
denaturation of 
by trypsin, 179 
Lactoperoxidase 
chromatography of, 193 
isolation of crystalline, 41 
Lactose 
biosynthesis of, 562 
hydrolysis of, 82 
oligosaccharide formation 
and, 82 
Laminaribose 
synthesis of, 83 
Lanthionine 
in antibiotics, 202 
Lecithinase A 
on cytochrome-c 
on succinic dehydrogenase, 
42 
Leucine 
antagonists of, 502 
Leukemia 
citrovorum factor on, 367 
Leukocytes 
carbohydrate metabolism 
of, 364 
Linoleic acid 
bioassay of, 231 
Linolenic acid 
autooxidation of, 231 
occurrence of, 230-31 
Lipids 
intermediary metabolism 
of, 125-76 
metabolism of 
coenzyme A and, 126-32 
B-oxidation and, 126-32 
see also Fatty acids 
Lipogenesis 
factors influencing, 142-45 
in liver slices, 143-45 
in nonhepatic tissues, 145 
Lipoic acid 
chemistry of, 286-88 
codehydrogenase activity 
of, 287 
energy transfer and, 287 
function of 
folic acid and, 288 
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functional form of, 287-88 

a-ketoglutaric acid oxida- 
tion and, 19 

in photosynthesis, 287 

pyruvic acid oxidation and, 
19, 32-33, 132-39 

thiamine conjugate of, 287- 
88 


see also 6-Thioctic acid 
Lipoic transacetylase 
action of, 135-3€ 
Lipoproteins 
of plasma, 179 
of serum 
detection of, 330 
ultracentrifugal flotation 
of, 191 
Lipothiamide 
in pyruvate oxidation, 136- 
38 
Lipothiamide pyrophosphate 
action of, 32-35 
function of, 287-88 
structure of, 33, 288 
Lipoxidase 
mechanism of action of, 231 
Lipozyme 
chromatography of, 192 
Liver 
arginase activity of 
vitamin E deficiency and, 
230 
cobalamin in, 249 
diseases of 
aminoacidurias and, 449- 


50 
fatty 
choline and, 266 
fatty liver formation, 330- 
32 


choline and, 330-32 
threonine and, 331-32 
pomstentiaiaiaiinnd in, 


Y 





555 
iodine accumulation by, 492- 
93 


intracellular components 
of 


effect of carcinogenic 
agents on, 358-60 
lecithinase 
effect of tumors on, 368 
lipogenesis in, 143-45 
necrosis of 
tocopherol and, 229-30 
ribonucleic acids of 
composition of, 102 
tocopherols in, 225 
tumor formation in 
inhibition by hypophysec- 
tomy, 356 
tumors of 
effect of diet on, 357-58 
ethionine and, 351-52 
riboflavin and, 358 
vitamin A in, 220-21 
sex differences in, 221 
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Luminescence 
of firefly 





542-43 

Lung 

carcinogenesis, 352-53 

tumors of, 349-50 
Lycopenes 

synthesis of, 216 
Lysine 

synthesis of C!4 labeled, 


203 
Lyxoflavin 
riboflavin inhibition by, 292 
L-Lyxoflavin 
action of, 509 


Magnesium 
excretion of, 464-65 
on fat absorption, 465 
metabolism of, 464-65 
potassium antagonism of, 
464-65 
on protein metabolism, 465 
serum level of 
in milk fever, 464-65 
Malic dehydrogenase 
inhibitors of, 512 
Malonic acid 
succinic dehydrogenase 
inhibition by, 513-14 
Maltose 
phosphorolysis of, 558-59 
Maltulose 


preparation of, 89-90 
Manganese 

in animal nutrition, 468-69 

in bone formation, 468 

excretion of, 469 

metabolism of, 468-69 

thyroid metabolism and, 

468-69 

Mannose 

in cellulose, 86 
M 6-ph h 
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Melanin be 
formation of 








Metabolite antagonists 
review of, 501-26 
Metals 
in enzymatic phosphoryla- 
tions, 529-30 


Metaphosphatase 
purification of, 568 


Methionine 
activation of 
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541-42 
biosynthesis of, 258 
metabolic inhibitors of, 
502 
requirements for, 325 
sulfoxide 
glutamic acid inhibition 
by, 502 
Methionine sulfoximine 
as metabolic antagonist 
kinetic studies on, 518 
A-Methopterin 
folic acid antagonism by, 
505 
Methylamine 
from choline, 266 
Methylcholanthrene 
carcinogenic action of, 349 
inhibition of carcinogene- 
sis by, 357 
3'Methyl-4-dimethylamino- 
azobenzene 
carcinogenic activity of, 
347-48 
y-Methylene glutamic acid 
natural occurrence of, 201 
8-Methyllanthionine 
in antibiotics, 202 
Microorganisms 
metabolism of 
reviews of, 168-69 
Milk 
alkaline phosphatase of, 565 
cobalamin in, 249-51 
production of 
thyroid and, 336 
proteins of 
nutritional studies on, 
321-22 
tocopherols in, 226 
vitamin A in, 221 
vitamin By2 of, 255 
vitamin E in, 224 
Minerals 
metabolism of, 459-80 
trace 
in plants, 459 
Mitochondria 
* inetriphosphatase 
activity in, 554 
of liver 
heterogeneity of, 359 
myokinase from, 531 
oxidative phosphorylations 
and, 44-46 
pyruvate metabolism and, 
164 
Molybdenum 
metabolism of, 466-68 
L-3-Monoiodotyrosine 
synthesis of, 481 
in thyroglobulin, 481-82 





Monophosphatase: 
action of, 570 


in liver, 570 
Mucilages 
chemistry of, 87-88 
Mucopolysaccharides 
chemistry of, 92-94 
hyaluronic acid 
isolation of, 92-93 
Muscle 
adenosine -5-tetraphosphate 
in, 381 
adenosinetriphosphatase of 
mechanism of action of, 
557 
adenosinetriphosphate of, 
381 


A, ww hh at 
r 


utili- 





zation in 
contractile fibrils and, 
387-88 
sarcosomes and, 388 
amino acids in, 382 
biochemistry of, 381-404 
change during embryonic 
development, 384 
constituents of, 381-82 
contraction of 
adenosinetriphosphate and, 
387 
contraction and relaxation, 
393-95 
myosin and, 393-94 
theory of, 395-96 


creatine phosphokinase from, 
383 


degeneration and dystrophy 
of, 384-85 
dystrophy 
nutritional aspects of 332 
tocopherol utilization and, 
228-29 
glycolysis in, 382-83 
hexokinase activity of, 382 
high-energy phosphate 
metabolism and, 383 
inosinetriphosphate in, 381 
iron content of, 382 
metabolism 
intracellular organization 
of, 387-88 
hexokinase in, 387 
metabolism in rigor, 383-84 
myocardium 
metabolism in, 385-87 
myofibrils 
structure of, 388-89 
myoglobin of, 382 
nucleotropomyosin, 390 
phosphorylase, 559 
pyrophosphatases of, 569-70 
relaxation of 
creatine kinase and, 534 
smooth 





activity of, 385 
hormones on, 385 
soluble proteins of, 382 
structural proteins of, 
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389-90 
actin, 389-91 
myosins, 389-92 
uridine triphosphate, 381 
Muscular dystrophy 
aminoaciduria and, 452 
Myocardium 
metabolism of, 385-87 
Myofibrils 
structure of, 388-89 
Myogen A 
oxidation of propanediol 
phosphate by, 23 
Myoglobin 
in muscle, 382-83 
Myokinase 
equilibrium studies on, 383 
inhibition of, 531 
from mitochondria, 531 
Myosin 
adenosinetriphosphatase 
activity of, 556-57 
biochemistry of, 391-92 
determination of, 389-90 
electrophoretic analysis of, 
389 
muscular dystrophy on, 385 
preparation of, 391 
trypsin on, 68 
Myxoedema 
radioiodine in diagnosis of, 
447-48 


N 


Neopyrithiamine 
antithiamine activity of, 286 
Nerve 
phosphatases of, 567-68 
Nicotinamide 
of normal and malignant 
tissues, 367 
Nicotinic acid 
deficiency of 
acetoacetate and, 290 
excretion of, 300-1 
inhibitors of, 301 
metabolic functions of, 
300-1 
metabolic inhibitors of, 508 
protein biosynthesis and, 
300 
tryptophan as precursor of, 
290-91, 300-1 
Nicotinyl-L-tryptophanamide 
kinetics of hydrolysis of, 
59-60 
Nitrate reductase 
action of, 37 
Nitrogen balance 
in patients with malignant 
disease, 368 
Nitrogen mustards 
carcinogenic action of, 349 
Nucleic acids 
on bacterial absorption of 
vitamin By, 251 
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biosynthesis of 
inhibitors of, 505, 516 
chemistry of, 99-124 
estimation of, 106-8 
by Feulgen reaction, 107- 
8 


geometric structures of, 
117-19 

internucleotide linkages of, 
112-17 

microspectrophotometric 
analysis of, 107 

of nuclei 

estimation of, 107 

polynucleotides of, 110-11 

preparation and properties 
of, 99-108 

quantitative fractionation of 

in biological materials, 

106-8 

ribonuclease on, 110-11 

separation of, 107 

of tobacco mosaic virus, 102 

x-ray studies on, 117-18 

see also Desoxyribonucleic 
acids; and Ribonucleic 
acids 

Nucleoproteins 

hyperglycemic factor as, 

197 


ribonuclease in, 99-101 
of yeast, 101 
Nucleoside phosphorylase 
action of, 559-60 
Nucleosides 
antagonists of, 506-7 
diphosphokinases, 532-33 
enzymatic phosphorylation 
of, 565-66 
preparation of, 109-10 
Nucleotides 
antagonists of, 506-7 
cheomatography of, 381 
chromatographic isolation 
of, 110-11 
as coenzyme for alcohol 
fermentation, 310 
deamination of, 542 
diphosphates of, 110-11 
enzymatic synthesis of, 560- 
61 
phosphorylation of, 531-33 
polynucleotides and, 110-11 
separation of, 577 
Nucleotropomyosin 
studies on, 390 
Nutrition 
of animals 
cobalt and, 469-71 
antibiotics and, 256-57, 
333-34 
— induction and, 357- 


carbohydrates and, 319-21 

coronary disease and, 328- 
29 

fats and, 327-30 
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fatty liver formation and, 
330-32 
historical development 
of, 1-16 
mineral metabolism and, 
459-80 
muscle dystrophy and, 332 
new growth factors, 336-38 
obesity and, 328 
proteins and amino acids 
in, 321-27 
reproduction and, 334-36 
review of, 319-44 
of ruminants 
copper metabolism and, 
466-68 
stress and, 336-38 
vitamin By9 and, 255-57 


oO 


Obesity 
nutritional aspects of, 328 
Oligosaccharides 
chromatography of, 82 
isolation of, 82-83 
isolation of new, 83 
methylation of, 83 
Ornithine 
from citrulline, 541 
decarboxylation of, 541 
Orotic acid 
carbon!4 labeled 
metabolism of, 575 
vitamin By3 activity of, 
308, 337 
Ovalbumin 
enzymatic conversion of 
to plakalbumin, 178 
enzymatic hydrolysis of, 
67-68 
Ovomucoid 
as trypsin inhibitor, 58-59 
Oxalic acid 
enzymatic synthesis of, 
148 


Oxaloacetic acid 
oxidation of, 148 


Oxidation 
enzymes of, 17-54 
B-Oxidation 
studies on, 126-32 
Oxythiamine pyrophosphate 
action of, 513 
in 


structure of, 180-81 
synthesis of, 180-81 


P 


Palmitic acid 
metabolism of, 536-37 
Pantetheine-4'-phosphate 
onpgen to coenzyme A, 
17 


isolation of, 277 
Pantothenic acid 
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ascorbic acid sparing 

action of, 305 
assays for, 267 
aureomycin sparing 

effect on, 334 
biosynthesis of, 278-79 
colorimetric assay fcr, 280 
function of, 276-80 
melanin formation and, 467 
salicylic acid inhibition 

of, 508 


in ruminants, 327 
Papain 
action of, 69 
transamidation and, 70 
transpeptidation and, 70 
Pentoses 
chromatography of, 80 
metabolism of, 154-55 
phosphorylation of, 550 
Pepsin 
on albumin, 69 
inactivation of 
by ultraviolet light, 63 
molecular weight of, 63 
preparation of, 63 
structure of, 62-63 
N-terminal amino acid 
of, 187 
Pepsinogen 
molecular weight of, 63 
Peptidases 
activation of, 60-63 
exopeptidases, 71-73 
amino, 72-73 
pancreatic endopeptidases 
inhibition of, 55-60 
preparation of, 63-66 
properties of, 63-66 
structure of, 60-63 


arrangement of, 188-89 
as antibiotics, 195-96 
blood coagulation and, 

198-99 
bond formation in, 179-80 
chemistry of, 177-214 
from clupein, 188 
corticotropin composition 
and, 414-17 
cyclic 

synthesis of, 182 

enzymatic hydrolysis of, 
71-73 

enzymatic synthesis of, 
69-70, 182 

formation of 

coenzyme A and, 537-38 
Papain on, 69 
in protein synthesis, 193-94 
review of, 180 
stepwise degradation of, 

189 


structure of, 177 


synthesis of, 180-81 
removal of blocking 
agents in, 182-83 
tetraethyl pyrophosphate 
in, 181-82 
thioesters in, 182 
from thymus, 197 
of tissues, 193 
of urine, 194 
see also specific peptides 
Peroxidase 
action of, 39-41 
kinetics of, 197 
peroxide complexes, 39-41 
Peroxides 
complexes of peroxidase, 
197 


Phenylalanine 

antagonists of, 502-3, 519 

from glucose, 167-68 
Phenylpyruvic amentia 

clinical aspects of, 450 
Phosphatase 

acid 

prostatic carcinoma and, 
66 


action of, 116 
alkaline 
in carcinoma, 366 
determination of in cells, 
575-76 
of intestine, 567 
Phosphatases 
determination of, 576 
mode of action of, 527-30 
of nerve, 567-68 
phosphoprotein, 570-71 
prostatic 
inhibition of, 566-67 
purification of, 566 
in serum, 566 
specific, 568-71 
unspecific alkaline and 
acid, 565-71 
Phosphate 
inorganic 
determination of, 576-77 
oxygen 18 enriched 
enzymic phosphorylations 
and, 527-30 
Phosphatidic acid 
in phospholipid synthesis, 
8 


54 
Phosphoamidines 
formation of, 533-37 
Phosphocholine 
in phospholipid synthesis, 
548 


Phosphocreatine 
determination of, 381- 
82 


enzymatic dephosphoryl- 
ation of, 534 
Phosphodiesterases 
action of, 571 





activity of, 550 


Phosphoglucomutase 
action of, 563-64 
6-Phosphogluconate 
hexose metabolism and, 
154-55 
3-Phosphoglyceraldehyde 
oxidative phosphorylation 
of, 535-37 
3-Phosphoglyceryl phosphate 
formation of 535-37 
Phosphoglycocyamine 
action of, 381 
Phospholipids 
choline from, 266 
biosynthesis of 
coenzyme A and, 276 
metabolism of 
in tumors, 362 
synthesis of, 548 
Phosphoprotein phosphatases 
purification and properties 
of, 570-71 
Phosphopyruvate 
formation of 
adenosinetriphosphate 
and, 539-42 
539-42 
Phosphoribokinase 
preparation and properties 
of, 551 
Phosphoribomutase 
action of, 564-65 
Phosphorus 
in animal feeds, 462 
deficiency of 
in cattle, 460 
dietary 
availability of, 461-62 
labeled 
metabolic studies 
involving, 460-62 
metabolism of, 459 
hosphorus pound 
biosynthesis of, 527-86 
metabolism of, 527-86 
Phosphorylase 
of muscle, 559 
nucleoside, 559-60 
preparation of crystalline, 
59 





phate and, 





Phosphorylase b 
activation of, 544 
Phosphorylases 
review of, 558-65 
Phosphorylation 
dinitrophenol on, 46-48 
of diphosphopyridine 
nucleotide, 551-52 
enzymatic 
mechanism of, 527-30 
of galactosamine, 550 
methods of measuring, 
43-44 
in nonmitochondrial 
systens, 44-45 
one electron transfer in,38 
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of pentoses, 550 
of thiamine, 552 
uncoupling of 

by thyroxin, 45-46 

by triiodothyronine, 46 





Phosphorylations 

of adenosinediphosphate, 
535-36 

enzymatic 


role of metals in, 529-30 
inosinetriphosphate and, 
532-33 
of nucleotides, 531-33 
in tumors, 365 
uridinetriphosphate and, 
532-33 
Phosphoryl donors 


+ 
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concentration of, 438-41 
determination of, 438-41 
soluble adenosinetriphos - 
phatases in, 555 
sulfhydryl content of 
tumors on, 369 
tetraiodothyronine in, 491 
thyroglobulin in, 491 
triiodothyronine in, 491 
vitamin A level of, 220-21 
vitamin A of, 223 
ethanol on, 223 
Plasma clearance 
of radioiodine, 445 
Plasminogen 
preparation of, 199 
purification of, 66 





as, 
530-39 
Phosphoryl enzymes 
formation of, 537-39 
O-Phosphory! serine 
from chymotrypsin, 185 
Phosphotransacetylase 
action of, 151, 535 
Photosynthesis 
lipoic acid in, 287 
Phytoene 
occurrence of, 218 
from squalene, 216 
Phytofluene 
occurrence of, 218 
from squalene, 216 
Pipecolic acid 
isolation of, 200 
Pituitary 
effect on carcinogenesis, 
356-57 
hormones of, 405-36 
tumors of, 349 
iodine deficiency and, 
337, 351 
Plakalbumin 
from ovalbumin, 178 
Planteose 
isolation of, 83 
structure of, 83 
Plants 
gums and mucilages, 87-88 
tumors in, 352 
Plasma 
amino acids 
clinical aspects of, 
449-52 
corticosterone level in, 
424 
17-hydroxycorticosterone 
level in, 424 
iodine of, 487 
lipoproteins of, 179 
phosphate of 
muscular dystrophy on, 
385 
phosphorus metabolism 
and, 460 


proteolytic enzymes of, 66 
sodium 


polysaccharides of, 91-92 
Pneumogalactan 
isolation of, 92 
Polyphenol oxidase 
ascorbic acid inactivation 
of, 306-7 
Polysaccharides 
amylose, 89-91 
chemistry of, 83-94 
colorimetric estimation of, 
320 


enzymatic synthesis of, 559 
galactans, 92 
glycogen, 89-91 
gums and mucilages, 87-88 
hemicelluloses, 83-87 
immunological activity of, 
85 
of lower organisms, 91-92 
mucopolysaccharides, 92-94 
of pneumococcus, 91 
Porphyrin 
6-aminolevulinic acid in 
synthesis of, 199-200 
Potassium 
amino acid utilization, 463 
blood level of 
adrenaline and, 463 
deficiency of, 462-64 
depletion of, 441-42 
excretion of, 443 
renal diseases and, 443-44 
requirements for, 462-64 
of serum, 441-44 
in diabetic ketosis, 443 
in disease, 441-44 
renal diseases and, 443-44 
Progesterone 
enzymatic oxidation of, 427 
Prolidase 
studies on, 72-73 
Proline 
determination of, 184 
Propanediol phosphate 
oxidation of 
by myogen A, 23 
Propionic acid 
metabolism of, 149 
Proteins 
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actin, 390-91 
amino acid arrangement 
in, 179 
analysis of, modified, 
185-86 
azo dye binding by 
liver cancer induction 
and, 348 
biological quality of, 321-22 
biosynthesis of, 179 
niacin and, 300 
of blood, 179 
of blood coagulation, 
198-99 
chemical modifications of, 
184-85 
chemistry of, 177-214 
chromatographic 
separation of, 192-93 
deficiency of 
on oxidative enzymes, 
323 
denaturation of, 178-79 
dielectric increment of, 
178 
dietary 
effect on tumor 
formation, 358 
dietary requirements for, 
historical development 
of, 1-16 
dinitrofluorobenzene and, 
178 


electrophoresis of, 178 
electrophoretic analysis 
of,.191 
factors modifying 
utilization of, 323 
fatty liver formation and, 
330-32 
hepatosis and, 331 
hyaluronic acid complex 
with, 93 
iodination of, 481-87 
iodoproteins, 483-85 
iodithyronine formation 
and, 486-87 
isolation of, 177 
of liver 
azo dye binding by, 345-55 
metabolism 
manganesium and, 465 
of muscle, 382 
structural, 389-90 
myosin, 391 
nonprotein nitrogen as 
sources of, 326-27 
in nutrition, 321-27 
antibiotics and, 324-25 
physical chemistry of, 
190- 


precipitation of, 191-92 
proteolytic enzymes 
action of, 55-78 
purification of, 177° 
quantitative determination 
of, 183-84 
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requirements of 
for several species, 322 
for young pigs, 322 
sedimentation analysis of, 
190-91 
of soybean, 321-22 
streaming birefringence of, 
191 


structure of, 177-78 
synthesis of 
cortisone on, 323 
peptides in, 193-94 
thiamine and, 284-85 
terminal amino acids of, 
186-88 
tissue regeneration of 
effect of minerals on, 
323-24 
as trypsin inhibitors, 57-60 
untraviolet absorption 
spectra of, 179 
utilization of 
vitamin A and, 222 
zone electrophoresis of, 
193 
see also specific proteins 
Proteolytic enzymes 
chemistry of, 55-78 
Prothrombin 
studies on, 199 
vitamin K and, 235 
Provitamin A 
conversion of, 220 
Pteroic acid 
synthesis of, 262 
Pteroylglutamic acid 
synthesis of, 262 
in treatment of anemia, 
263 
Purine nucleoside 
phosphorylase 
in brain tissue, 560 
Purines 
antagonists of, 506-7 
isomeric ribonucleotides 
and, 108-9 
of nucleic acids of tobacco 
mosaic virus, 102 
spectrophotometric 
analysis of, 101 
see also specific purines 
Pyridine-3-sulfonic acid 
as inhibitor of niacin, 508 
Pyridoxal 
5-desoxy analogues of, 293 
determination of, 299-300 
Pyridoxamine 
5-desoxy analogues of, 
293-94 
Pyridoxine 
antagonists of, 294-95, 
508-9, 518-19 
deficiency of 
iron absorption and, 466 
5-desoxy analogues of, 
293-94 
determination of, 299-300 


thiamine action and, 285-86 
Pyridoxylamines 
biological activity of, 295 
Pyrimidines 
antagonists of, 506-7 
biosynthesis of, 24 
isomeric ribonucleotides 
and, 108-9 
spectrophotometric 
determination of, 101 
Pyrithiamine 
as metabolic antagonists, 
513 
Pyrophosphatases 
action of, 552-58 
from muscle, 569-70 
from yeast 
crystallization of, 569-70 
hydrolysis of 
energy changes of, 530-31 
Pyrophosphorylases 
action of, 545 
Pyruvate 
oxidation of 
lipoic acid in, 287-88 
pathways in decarboxylation 
and oxidation of, 134 
Pyruvate oxidation factor 
see also Lipoic acid 
Pyruvate phosphoferase 
action of, 540-42 
Pyruvic acid 
decarboxylation of 
inhibition of, 513 
metabolism of, 132-39, 
63-64 
factors in, 132 
oxidation of, 19, 32-35 
coenzyme A and, 32-35 
lipothiamide pyrophosphate 
in, 32-35, 136-38 
in mitochondria, 164 
P:O ratios in, 44 


Raffinose 
chromatography of, 80-81 
Rennin 
crystallization of, 65 
Reproduction 
choline deficiency on, 
334-35 
copper deficiency on, 334 
nutritional aspects of, 
334-36 
vitamin A and, 335-36 
Retinene 
conversion to vitamin A, 220 
Retinenes 
biochemistry of vision and, 
216 


¢ crystallization of, 216 
Rhodopsin 

regeneration of, 216 
Riboflavin 

active forms of, 289-90 


antagonists of, 509 
atabrine sparing action on, 
290 


bioluminescence and, 289 
biosynthesis of, 288-89 
deficiency of 
acetoacetate and, 290 
hydroxybutyric acid and, 
290 
tryptophan metabolism 
and, 325 
enzymes 
electron transport and, 
35-39 


flavine-adenine-dinucleotide 


and, 288-92 
metallo enzymes and, 
289-90 
mode of action of, 290 
in glycolic acid oxidase, 
39 


inhibition of 
by lyxoflavin, 292, 509 
kynurenine metabolism 
and, 291-99 
liver tumor formation and, 
358 
metabolic functions of, 
292 
phosphorylation of 
inhibition of, 513 
tryptophan metabolism and, 
290-92 
Riboflavin-5' -phosphate 
enzymatic activity of, 289 
Ribonuclease 
action of, 108, 110-11, 
114-15 
inhibition of, 100 
mode of action of, 574 
in nucleoproteins, 99-100 
in snake venoms, 116 
Ribonucleic acids 
alkaline hydrolysis of 
kinetics of, 113-14 
analytical properties of, 
101-2 


determination of 
in bacteria, 103 
inhibition of 
desoxyribonuclease by, 
120 
internucleotide linkages of, 
112-17 
isomeric nucleotides of, 
108-9 
of liver mitochondria, 102 
metabolism of 
in tumors, 362-63 
nucleotide sequences in, 
113 


nucleotides of 
quantitative separation 
of, 102-3 
phosphorus incorporation 
into, 107 
phosphorylation of 
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by adenylate kinase, 

531-32 

preparation of, 99-101 

quantitative estimation of, 
102-3 

ribonuclease in, 99-100 

spectrophotometric 
analysis of, 101 

structure of, 117-19 

from yeast nucleoproteins, 
101 


see also Nucleic acids 
Ribonucleoproteins 
nucleic acid isolation 
from, 100 
Ribose 
phosphorylation of, 550 
Ribose phosphate 
phosporylation of, 551 
Ribose-1-phosphate 
phosphoribomutase on, 
564 
N-Riboside kinases 
action of, 551 
Ribulose-5-phosphate 
conversion of 
to glyceraldehyde-3- 
phosphate, 285 
formation of, 152-53 
glycolaldehyde formation 
and, 571-72 
hexose metabolism and, 
155-59 
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Salicylic acid 
as pantothenic acid 
antagonist, 508 
Scleroproteins 
of invertebrates, 483-84 
amino acid composition 
of, 484-85 
Sedoheptulose 
formation of, 152-53 
Seduheptulose phosphate 
formation of 
thiamine and, 285 
Seduheptulose-7-phosphate 
glycolaldehyde formation 
and, 571-72 
metabolism of, 154 
Serine 
from glycine 
folic acid and, 264-65 
methyl group synthesis 
and, 258 
Serotonin 
metabolic antagonists of, 
509 
Serum 
acid phosphatase of 
prostatic carcinoma and, 
366 
albumin 
amino acid composition 
of, 1 
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in cancer patients, 368 
aldolase 
muscular dystrophy on, 
385 


cholesterol levels in, 329 
free amino acids of, 205 
lipoproteins of 
detection of, 330 
magnesium level of 
in milk fever, 464-65 
phosphatase 
determination of, 566 
potassium concentration 
of, 441-44 
Sodium 
clinical sale depletion and, 
439-41 
determination of 
in plasma, 438-41 
excretion of 
low salt syndrome and, 
440-41 
metabolism of 
desoxycorticosterone and, 
463-64 
in plasma, 438-41 
Sodium chloride 
deficiency of, 464 
requirements for, 463-64 
toxicity of, 463-64 
utilization of, 463-64 
Somatotropin 
terminal amino acids of, 187 
Sorbose 
chromatography of, 81 
phosphorylation of, 550 
Squalene 
intermediate formation of, 
142 
Stachyose 
structure of, 83 
Starch 
amylose in, 91 
Steroids 
excretion of, 425-26 
effect of corticotropin on, 
425-26 
Sterols 
biosynthesis of, 141-42 
Streptolin 
chromatography of, 193 
Stress 
nutritional aspects of, 
336-38 
Succinic acid 
a with glycine, 
4 
decarboxylation of, 148-49 


action of, 41-42 
inhibition of, 43 
lecithinase A on, 42 
oxidation of 
inhibition of, 146 
mechanism of, 42-43 
Succinic dehydrogenase 
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histochemical test for, 


inhibition of 
by malonic acid, 513-14 
Succinyl coenzyme A 
action of, 31 
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phosphorylation and, 
535-36 
Sucrose 
biosynthesis of, 561-62 
chromatography of, 80-81 
synthesis of, 83 
Sucrose phosphorylase 
action of, 558 
mechanism of action of, 
527-30 
Sugars 
chromatography of, 79-82 
reversion of, 90-91 
Sulfonamides 
carbonic anhydrase 
inhibition by, 514 
Sulfur 
in animal nutrition, 471 
available forms of, 471 
metabolism of, 471 
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L -Tartrate 
as inhibitor of prostatic 
phosphatase, 566-67 
Tetraiodothyronine 
biosynthesis of thyroid 
hormones and, 487-90 
formation of 
thyrotropin on, 494 
function of, 482, 485 
metabolism of, 492-94 
in plasma, 491 
secretion of, 490-92 
Tetramethylthiuram disulfide 
enzyme inhibition by, 513 
Thiaminase 
action of, 283-84 
chemistry of, 283-84 
reaction of 
free energy change in, 284- 
85 


Thiamine 
allithiamine from, 280-82 
antagonists of, 286, 513 
ascorbic acid sparing action 
of, 285-86 
biosynthesis of, 284 
on blood pressure, 286 
destruction of 
by salts mixtures, 307-8 
formation of thiamine- 
cysteine, 282-83 
gastric secretion and, 286 
labeled 
distribution of, 286 
lipoic acid conjugate of, 287- 
88 


mechanism of action of, 282- 
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phosphorylation of, 552 

protein synthesis and, 284- 
85 

pyridoxine and, 285-86 

in pyruvate oxidation, 132- 
39 

see also Vitamin By 

Thiamine pyrophosphate 

action of, 283 

glyceraldehyde -3-phosphate 
formation and, 285 

in oxidative decarboxylation, 
285 


pyruvic acid oxidation and, 
32-33, 134-39 
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r P P metab- 
olism and, 285 
sedoheptulose phosphate 
formation and, 285 
Thioalanine 
synthesis cf, 182 
6-Thioctic acid 
see also Lipoic acid 
Thionase 
vitamin Bg deficiency and, 
296 
Thiouracil 
metabolism of, 516 
Threonine 
deficiency of, 332 
fatty liver formation and, 
331-32 
niacin-tryptophan relation- 
ship to, 332 
nutritional aspects of, 331- 
32 
Thymidine 
on aminopterin toxicity, 506- 
7 





from fish sperm, 112 
phosphoryl groups in, 112 
Thymus 
peptides from, 197 
Thyroblobulin 
amino acids in, 481-82, 485 
biosynthesis of, 487-90 
physical studies on, 483-85 
in plasma, 491 
secretion of, 490-92 
Thyroid 
dysfunction of 
1131 in diagnosis of, 444- 
49 
hormones of, 481-500 
biosynthesis of, 487-90 
metabolism of, 492-94 
secretion of, 490-92 
iodine metabolism and, 481- 
500 


manganese accumulation in, 
468-68 
radioiodine in malfunction 
of 
antithyroid drugs on, 449 
effect of diet on, 449 
storage of 1151 in, 445-46 


tumors of, 351, 357 
iodine deficiency and, 337 
vitamin A utilization and, 
220 
Thyroid clearance 
of radioiodine, 445-48 
Thyroprotein 
milk production and, 336 
Thyrotoxicosis 
radioiodine ir. diagnosis of, 
447-48 
Thyrotropic hormone 
biosynthesis of thyroid 
hormones and, 487-90 
Thyrotropin 
tetraiodothyronine formation 
and, 494 
Throxamine 
isolation and synthesis of, 
482-83 
Thyroxin 
on af tnotrinh 
554 
coenzyme A in tissues and, 
279 
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milk production and, 336 
on oxidative phosphorylation, 
45-46 
Thyroxinogenesis 
factors influencing, 494-95 
Tobacco mosaic virus 
N-terminal residues of, 187 
Tocopherols 
assay methods for, 228 
chemistry of, 228 
in foods, 225 
metabolic effects of, 228-30 
in milk, 226 
occurrence of 
in foods, 227-28 
in livestock feeds, 227-28 
in tissues, 225 
vitamin A determination and, 
217 
a-Tocopherol 
as inhibitor of fat oxidation, 
216 
Toxohormone 
inhibition of catalase by, 361 
isolation of 
from tumors, 361 
Transaldolases 
action of, 152-54, 572 
Transamidations 
studies on, 70 
Transaminases 
in tumors, 361 
Transaminations 


Transketolases 
action of, 152-54, 285 
glycoaldehyde formation and, 
571-72 


biochemistry of, 216 
cyanopsin and, 216 
Vitamin A 
absorption of, 220 
analysis of, 217-18 
assays of, 217-18 
tocopherol interference of, 
217 
chemistry, 215-16 
deficiency of, 221-22 
on adrenal cortex, 222 
deposition of 
in body tissues, 221 
hypervitaminosis and, 222 
intracellular distribution 
of, 221 
metabolic interrelationships 
of, 222 
metabolism of 
ethanol on, 223 
x-irradiation on, 223 
in milk, 221 
minimum requirements for 
in cattle, 219 
in chickens, 219 
occurrence of, 218-19 
in animals, 219 
in plasma, 335-36 
plasma level of, 220 
protein utilization and, 222 
from provitamin A, 220 
in reproduction, 335-36 
from retinene, 220 
specific absorbancy of, 217 
storage of 
in liver, 219 
synthesis of, 215 
transport of 
in body fluids, 221 
utilization of 
thyroid function artd, 220 
Vitamin Ag 
absorption spectrum of, 215 
synthesis of, 215 
Vitamin By 
see also Thiamine 
Vitamin Bo 
see also Riboflavin 
Vitamin B, 
active forms of, 292-300 
antagonists of, 294-96 
decarboxylation and, 299 
deficiency of 
on fatty acids, 328 
on pituitary gonadotropins, 
299 


thionase and, 296 


5-desoxy analogues of, 293-94 


determinatiop of, 299-300 


fatty acid metabolism and, 299 


metabolic functions of, 
295-300 
utilization of amino acids 
and, 323 
see also Pyridoxine; 
Pyridoxal; Pyridoxamine 
Vitamin By2 
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anemia and, 250-53 
in animal nutrition, 255-57 
antagonists of, 259-60 
ascorbic acid replacement 
of, 305 
bacterial absorption of, 
251-52 
antibiotics of, 251 
heparin on, 251 
nucleic acids on, 251 
biosynthesis of, 248 
carbohydrate metabolism 
and, 258 
chemistry of, 245-49 
chlorination of, 247 
choline synthesis and, 259 
cobalt deficiency and, 260 
cobalt metabolism and, 
469-71 
in cyanide poisoning, 255 
deficiency of, 470 
determination of, 249 
excretion of, 251, 257-58 
antibiotics on, 256-57 
factors related to, 260-61 
hydrolysis of, 245-46 
induced radioactivity in 
cobalt of, 248 
intrinsic factor and, 250-53 
isopropanolamine in, 247 
lactation and, 255-56 
in liver, 249 
metabolism of, 257-58 
methyl group synthesis 
and, 258-59 
in milk, 249, 251 
one-carbon metabolism 
and, 258-59 
oral efficacy of, 253 
polarographic studies on, 
247-48 
rat growth assay for, 
255-56 
relation of coenzyme A to, 
259 


reproduction and, 255-56 
ribonucleoprotein 
synthesis and, 258 
stability of, 249-50 
sulfhydryl group formation 
and, 259 
synthesis of 
by mammary tumors, 
255, 259 
by tumor tissues, 367 
therapeutic usage of, 


polycythemia from, 254 
in treatment of anemia, 263 
see also Cyanocobalamin 
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assay for, 308 
function of, 308 
orotic acid and, 337 
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antivitamin D, 234 
assay methods for, 233 
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balance studies and, 234 
effect on calcium and phos- 
phorus metabolism , 234 
excretion of 
during rickets, 234 
hypervitaminosis and, 234 
new antirachitic compounds, 
233 
occurrence of, 233-34 
provitamin D, 233-34 
Vitamin E 
anti-structures 
triphenylphosphate, 332 
in blood serum, 223-24 
deficiency of 
in animals, 225-27 
in foods, 225 
in human nutrition, 223-25 
in infants, 224 
metabolic effects of, 228-30 
liver necrosis and, 229 
muscular dystrophy and, 
228-29 
in milk, 224 
nutrition of 
in farm animals, 225-27 
occurrence of 
in foods, 227 
and physiological 
antioxidants, 229-30 
preparation of, 228 
Vitamin F 
activity of, 231 
Vitamin K 
blood clotting and, 235 
requirements for, 235 
Vitamins 
fat-soluble, 215-44 
new growth factors, 308-10, 
337-38 
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Xanthine oxidase 
action of, 37 
ascorbic acid inactivation, 
306-7 
inhibition of, 513 
X-irradiation 
carcinogenic action of, 
349-50 
tumor induction by 
prevention of, 357 
Xylose 
in cellulose, 86 
oxidation of, 154 
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Yeast 
nucleoproteins of, 101 


Zz 
Zeaxanthin 
occurrence of, 218 
Z-Enzyme 
on amylose, 90 
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Transmethylation 
folic acid and, 264 
Transpeptidations 
studies on, 70, 180 
Transphosphorylations 
mode of action of, 528 
Triiodothyronine 
metabolism, 492-94 
on oxidative phosphoryla- 
tion, 45-46 
in plasma, 491 
secretion of, 490-92 
L-3,5,3'-Triiodothyronine 
biosynthesis of thyroid hor- 
mones and, 487-90 
isolation and synthesis of, 
482-83 
Triosekinase 
action of, 550 
Triosephosphate isomerase 
crystallization of, 572-73 
Tripheny! phosphate 
as antivitamin E, 332 
Triphosphopyridine nucleotide 
action of, 20-24 
Tropomyosin 
molecular weight of, 389-90 
Trypsin 
activation of, 60-63 
denaturation of 8-lactoglobu- 
lin by, 179 
determination of, 66 
inhibition of, 55-57 
by ovomucoid, 58-59 
interactions of 
with divalent cations, 64- 
65 
on myosin, 68 
on polylysine, 67 
properties of, 63-64 
structure of, 60-63 
Trypsin inhibitor 
crystallization of, 57-58 
Trypsinogen 
preparation of, 63 
Tryptophen 
antagonists of, 502-3 
metabolism of, 325 
riboflavin and, 291 
as precursor of nicotinic 
acid, 290-91, 300-1 
synthesis of, 202 
Tumors 
acetate metabolism in, 365- 
66 


of adrenal 
38-ol-dehydrogenase ac- 
tivity and, 366 
of adrenal glands 
dehydroepiandrosterone 
excretion and, 426 
ascorbic acid content of, 367 
on blood nucleotides, 368 
on bone 
origin of, 346 
of brain 
enzyme activity in, 366 
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catalase inhibition by, 361 
chemistry and metabolism 
of, 360-67 
amino acids and proteins, 
360-61 
nucleic acids, 360-61 
coupled phosphorylations in, 
365 


creatine excretion and, 369 
desoxyribonucleic acids of, 
106 
desoxyribonucleoproteins of 
isolation and properties of, 
361-62 
effect on normal tissues, 
367-71 
enzymes in 
of citric acid cycle, 363-66 
on enzymes of normal 
tissues, 368 
free amino acids in, 361 
glycolytic activity of, 363-66 
growth of 
effect of adrenalectomy on, 
367 
effect of hypophysectomy 
on, 367 
of kidneys, 350 
lactate formation in, 364-65 
lipid synthesis in, 365-67 
on liver catalase, 368 
on liver lecithinase, 368 
nicotinamide content of, 367 
on nitrogen balance, 368 
nucleic acid metabolism in, 
362-63 
oxidative enzymes in, 363- 
66 


oxidative metabolism in, 
363-66 

phospholipid metabolism in, 
362 


of pituitary, 349 

in plants and insects, 352 

on plasma sulfydryl content, 
369 


of prostate 
serum acid phosphatase 
and, 366 
on proteins and amino acids 
of tissues, 368 
serum albumin and, 368 
synthesis of vitamin By2 
by, 255, 259 
therapy of 
8-azoguanine in, 516 
of thyroid and pituitary 
iodine deficiency and, 337 
treatment of 
by aminopterin, 506 
vitamin Bj9 synthesis by, 
367 


see also Cancer; Carcino- 
genesis; Carcinogenic 
agents 
Tyrosinase 
corticotropin A inactivation 


by, 415 
Tyrosine 
acetoacetate formation from, 
305 
antagonists of, 502 
from glucose, 167-68 
iodination of, 485-87 
Tyrosine decarboxylase 
inhibition of 
by 4-desoxypyridoxine, 
512-13 
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Uracil 
thiouracil inhibition of, 516 
Urea 
protein synthesis from, 326- 
27 


Urethane 
pulmonary tumor formations 
and, 351 
Uridine 
cyclic phosphates of, 108 
Uridine -5-phosphate 
incorporation of orotic acid 
by, 575 
Uridinetriphosphate 
biosynthesis of, 547 
galactose-1-phosphate con- 
version and, 546 
hexokinase action and, 548- 
52 
in muscle, 381 
in phosphorylation reactions, 
532-33 
properties of, 547 
separation of, 545 
Uridy!l transferases 
action of, 545-47 
Urine 
amino nitrogen of, 449-52 
aminoaciduria, 449-52 
peptides from, 194 
potassium excretion, 443 
steroids in, 425-26 


Vv 


Valine 
pantothenic acid synthesis 
and, 278-79 
synthesis of C!4 labeled, 
203 


Vasoexcitor material 
ascorbic acid deficiency on, 
306 


Vasopressin 
structure of, 180-81 
synthesis of, 180-81 
Virus 
tobacco mosaic 
nucleic acid composition 
of, 102 
N-terminal residves of, 
187 
Vision 


